c. ¥. CANNON~ J. B. FRYE~ JR,~ AND JOHN A. SIMS ing part of the time, composite weekly samples of milk were used in determining the fat percentages from which the monthly yields of butterfat were computed. During the balance of the time, the fat percentages were determined from the composite sample (sometimes calculated from the fat determinations of each milking) of only ~ne day's milk yield each month. All records were used as actually made without any corrections for age, etc.
Dairy herd improvement association material. The large proportion of the 1289 lactations which came from five breeds (grades and purebreds} were made by Holsteins (554 lactations), Guernseys (422 lactations) and Jerseys (199 lactations). Only the first ten months of each lactation were used.
Some of the lactations were shorter than this though no record that was not a complete lactation was used. In Dairy Herd Improvement Association testing, a single day's milk yield and its butterfat percentage is obtained from which the month's yield is calculated. Since each month's yield is a multiple of its day's yield, calculations of the lactation curves on a percentage basis would be the same when based on the day's yield as when based on the month's yield. Factors of prediction determined from the days' yields also would have the same relation to each other as factors determined from the months' yields.
In Iowa, each D.H.I.A. supervisor is required to record originally milk yield and butterfat percentage for each cow in a herd, breeding and calving dates, and unusual conditions affecting the cow's production on a "barn sheet," carbon copies of which are forwarded to the state supervisor's office each month. These supplied the data for this investigation.
As in the case of the college records all Dairy Herd Improvement Association records were used without any correction, though the records were made by cows at all ages.
RESULTS AND DISCUSSION
Although only the Holstein-Friesian records made in the college herd were used for the calculation of equations for predicting yield (regression equations) the records of other breeds in the herd were analyzed to determine if there were marked breed differences in the slope of the lactation curves. The same similarity in the lactation curves of the different breeds was shown by the records made in the Dairy Herd Improvement Association ( fig. 2) . Because of this no segregation of records by breeds was made in the calculation of prediction factors (regression equation) from the Dairy Herd Improvement Association data.
The essential items obtained in the statistical analyses of both sets of data are presented in tables 1 and 2. Persistency index 91.0
The prediction of yield according to our results is most accurately made from a test taken during the fifth month of lactation as shown by the low standard error of estimate. This is true both with records obtained from the College herd and from D.H.I.A. herds (tables 1 and 2). The tests made in the sixth month gave the next most accurate predictions, followed in turn by those made in the seventh and fourth months.
These results varied somewhat from those obtained by Gaines (1) and Kartha (3) who found that a short-time test taken in the fourth month after calving gave the most accurate basis for estimating a 305-day record. There is less accuracy in predicting yield when based on tests made in the first or last months of the 10-months lactation than there is when'based on tests made nearer the middle of the lactation.
Sometimes one wishes to estimate what a cow might produce when only a part of the lactation record is known. Occasionally a cow will die or become seriously injured during a lactation and her 10-month record is wanted in the proving of her sire. Factors for these estimates were made from our data. They are found in table 4 and are for estimating the ten months yield of butterfat.
Dairy men may use the regression equations in tables 1 and 2 as factors for predicting 10-month yields of dairy cows when only one day's yield is known. The day's yield of butterfat is multiplied by 30.5, the average number of days in a month, to obtain the month's yield. The elapsed time between 22 days after the day of calving 1 and the day on which the yield is taken will determine the month of lactation which will also determine the factor to use in making the estimation of yield.
In table 5 are records of cows selected at random from four herds in Iowa Dairy Herd Improvement Associations. Variations occur between the estimated yields (columns 9 and 10) and the actual yields (column 11) which are sometimes rather large (cow 12) while other estimates are very close to the actual yield (cow 3). It is not expected that the estimated yield for every single cow will be as close to the actual as is the case with cow 3. If a few cows are used then the variations in one direction tend to cancel out those in the other. In the case of the fifteen cows used in table 5 the total estimated yield for all the cows is 132 pounds or an average per cow of 8.8 pounds of fat greater than the actual yield when the "College" factors are used and 46 pounds or an average of 3.0 pounds of fat less when the "D.H.I.A." factors are used.
It would be an unusual person who could estimate the probable yield of these fifteen cows as closely as this from a mere physical examination of them. The little extra effort of taking a single day's milk yield and butterfat test on each cow permits knowing rather accurately what to expect in the way of production from the lactations the cows are passing through. The physical examination and the test with the accompanying estimated yields give a much greater basis for judgment than either alone.
Because the regression coefficients and the factors for correcting partial lactations calculated from the College herd data (tables 1 and 4) were from 1 There is a lag of 22 days from calving until the first testing period in D.H.I.A. records. between the date of calving and the date of test. Since there is a lag of 22 days the factor to be used should be that for the 8th month.
Had the number of days beyond 8 months exceeded 22 days then the factor for the 9th month would have been used.
records made by Holstein cows only, their use should not be as generally applied as those calculated from the Dairy Herd Improvement Association data (tables 2 and 4). These latter were calculated from records made under more general conditions so their use would give more conservative results and would better fit the conditions of most farmers' herds.
In reality the variations in records calculated from the two sets of factors are not great and either can be used successfully.
